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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display and a driving method therefor capable of a 
favorable visual angle characteristic, relating to the liquid 
crystal display device used for a display part of 
information equipment or the like. 
SOLUTION: When a data voltage is applied to a gate 
electrode G2 of a TFT 72 at a relatively high level, a 
driving voltage is applied to a liquid crystal layer 57 for a 
long time to realize white display. When a data voltage is 
applied to the gate electrode G2 of the TFT 72 at a 
relatively low level, the driving voltage is not applied to 
the liquid crystal layer 57 to realize black display. When 
an intermediate data voltage between the above high 
and low levels is applied to the gate electrode G2 of the 
TFT 72, the TFT 72 maintains the ON state for the 
period decided by a time constant determined by 
capacitance C1 and resistance R1. Thus, halftone 
display is realized in proportion to the ON-state time of 
the TFT 72 during one frame period. 
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RtfiKiftSJE^X^:^ 6lCfiffit£LTlga<Qy- 
b^X^V 1 2tf?g/££nT^<5 ®7T^il*W 
*LT^£) o *f^*/^7^y7 4R(fSBIliE 

§y-h/U7^vi 2«y— h/<x^-rvj§g 

S!)0i8 5&c£OigKj£n3o 
[0 0 4 2] ia*(C(i20(OT FT 7 0. 7 2^M 
£*IT^& 0 S 1 OT F T 7 OOy- MIG 1 «\ y 50 
-hMX^> 1 2tegfSSnTl^£ 0 TFT70OK 
U^VliD 1 «-r— ^/^X^Y>7 4(Cgi?nt^ 
So TFT7 0^V-XfiS lit. 34W«ttSnfcS 
3 (SB 1 <OS«) C 1 (fg 1 cDSfit) R 1 « 

lcmM.Ztl2>££t>lC S20TFT7 2®y-HB 
G2Kiaa«*tlT^S 0 SBC 1 £g*xR 1 OftS««^ 
0^ai^lEl^C}g^^nTV^o TFT72©KW 

Xti S 2 tiPiSISli 6 0 fcH$R2nTi^So ffifHSGi 

(^2cosb) c i c*'jB«sti*o mgkm 

0, T F T 7 20V-XSJ1S 2(i, ttM«»E*nfc« 

assc i c£«ffiR2<D-stcjgJK£nT^£o «a 

SfiC 1 c ^JgfiiR 2coffiSfi:z3^>'m{iLtC^^nT 
[0 0 4 3] y-F/U7^>l 2*rttLTy— h»g 

c ncBf^oy— hajEA^aiftn^n^fc. TFT70& 

* VttSUc & £ D TFT70^ £ , 
^/^^^>7 4 t^Rlto^nTl^f^— ^^JE^T FT 50 
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7 2<DV—hnmG2icmuznz>t£t>icmmc 1 

3f^C0mm^S^nSo TFT7 2^y-hllG2 

icmmni±*MK%T--$ni±tfeptozt\&£T f t 7 

[0 0 4 4] TFT7 0*^7ttfi»c6S^ Y~bM 
«G2fl)y-htEVg2tt81C 1 ^JgfcxR 1 lc£t) 
»«Sti*«F«»tc:±t)^H^«iBi:»*c(ST-r*o y 
-HEVg 2^SafflSJEJ^TlC^^hT FT 7 2#* 
7tt8lCft«o TFT7 2W7tt*lC«^ BJMI 

@6 otcaiftp*nfceft«jEtiffias«c 1 c *:«*iiR 

[0 0 4 5] f-^/U7^>7 4fr&fB3*WteiSU^ 
/l/O-r-^SJEtf T F T 7 0*MT§iC 1 £g*r[R 
1 *5*tfT F T 7 2C0y~hS@G ZlcmuZtiZt^ 
TFT72^ Jt«Wfi«Fffl*>««*J8»-raO"P. 

[0 0 4 6] r-^/U7^>7 4^€>*B*fW(C«U^ 
;!/ (T F T 7 2 OBMMEEWT) Of-?tE^T F T 
7 OStfVLTSMC i ^StrCR 1 IS&ZfT FT 7 2<D? 
— FSffiG 2lcQ\1mZtL%>£, TFT7 2lit7«B* 

[0 0 4 7] ^X^-0 7 4 *^6±f 2*51^^*3 
cfctffBU^/l/O^MO-r— ^SE^T F T 7 0^/TLT 
S»C 1 £gtaR 1 *5<fctf T F T 7 2 coy- MIG 2 
IcSMlDSn**:, TFT7 2&, TFT7 0^*7lc4 
ofcm. SBC 1 £&iriR lfc<fet)fi*«IWafc-«** 

-AJWF^<7)T F T 7 2tD^>^£0flJ^Cj6i;T, * 

[0 0 4 8] msit, *ntizMic&z>m&m7jk&wv> \ 

I^M^LH/^o B9{iB8<DC-C«T«J»r 
LfdKffiBTfcD, HI 0tiH8<OD-D«T«lBrLrc 
KSit'fe^o H8 7i3eHl 0lC7jrr<fc5lC, TFTl 

i 2 ^y-h/U7^> i 2tc(5i£^mc^t) : ^n^e>' 

<D&mtftVBtilZnT^Zo y~h^X7^> 1 2R 
T. f-^A7>7^>7 4 h^®jmS^X^-r>7 6 £ 

^^>7 4 higifimiE^x^-r >7 6 tti. m—<D&fit 

[0 0 4 9] y— h/NX^-T> 1 2 i:f-^/U7^> 
7 4 fc<D£gffiHia«5fc:fcJ:T F T 7 OtfJE/S 2*1X1^ 
^ 0 TFT7 0(OKK>'SBDl(i, -r— ^^X^^f 
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V-XES8 6#3iajLT^So V-7ja»8 6li, 3 
y*>? F*-;b8 0±u:jg«snfcJt«««SiftO/hS 

T^*o m»9 0O»*WBlcH:, U^Xh^SS 
WftWfiftif^fflV^nSo &ffiEf*8 4fcJ:. TFT7 
2 0y-hS@G 2fc««*nT«/^a 0 TFT720F 

V-XflS 2fi3>^^7 F*— /1/2 2 2^LTI1 

5 7 te&fiiR 2 ^ Lrmm-tZo 

[0 0 5 0] #ic, *Hfifi»J^J:SffiS«^SBOjE» 

Tt^o 11 1 (a) ittb&'r— Z^^^Z/l 4 tc^l 
»D^ti^f-^SEVd«M/Tl, 111 (b) & 
T F T 7 0 ©y- F®1G 1 iCWhUZft&Y— FWEEV 
glOtt^ltl/^o il 1 (c) &TFT7 2CD 
y-h«SG 2(cB7ftp^tlSy-h»ffiVg 
SU811 (d) ttffift«EE^X^-T>7 6*cSlftn* 
nSjflyMMMBEVd d t^"E>mfrV c om(Oig^ 
^ITV^o Sfc, 011 (e) fci:iSifl««6 OlCfflftD 

^nspgiiEVp^^si, 011 (f) 
m*mjjfaimm*&LT^2> 0 01 1 (a) - (e) 

0«KrfRl«*EU^;!/«:au, 011 (f) ©HKFfiltt 

[005 i] *mmm~ei± % 01 1 (d) ^^vr^? 

^yiSVcom = +5Vi:LTt^o fit, 
f£Kj«JE>^X^>7 6ia£]EMteMg]ni±V d d p = 
+ 1 0 V fcjfiffittJKKWE V ddn=0VW7 A 

K>. m&ms 7#±5 VOB»«JET?7U— AEteBSft 

JEVd d p *WAnS tiTt^S 7 U—AflHPfl«riEai147U 

SEEVd d n^SlAP^nTV^^U— AWIffl«:ia?8itt7 

[0 0 5 2] mm&7is-i±mmT-<Dmmmm'^^<* 

>7 6ta±. iEffittJElfiaJEVd d p = + 1 0 v^Hiftn 

£n& 0 c^iEHtt^u-AWPaiT'T f t 7 2&mnic 

*y#m£lr&l£ti;* T F T 7 2 co^f— F W.EE V g 2 

dd P =+ i ov) 5 vmm&<2*tTis<&mtf 

£fc, lEtsSft^ 7 1/-^TOT'T F T 7 2 ^rSiHtc 
^VttffitC-rSlCtt, TFT72W-MEVg2(i 
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Kl/^>lff^)S*I (^ftfrl5jE@14fgIfrllJ±Vd d 
p=+ 1 0 V) £9i®< S-eS&gtffc&o *-CT\ 0 
1 1 (a) lc*rr<fc<Mc. iEatt^U-AWmtctt-r- 
£/nX^>7 4lc9l*D"r£-r— ^tEVd pte+5 V 
^6+1 5 VST (Sffigl 0 V) <OH^*E*01*n-r 

[0 0 5 3] j»att7U-AH8PJT*<DffittaEE/^Xv-r 
> 7 6 let*. iS5«ffiBift«ffiVdd n = 0V*<Blftn^n 
£o £(DMM1tyis-l±m?3TT F T 7 2&vmi£*y 
/0 tt^C*r^tC«, TFT 7 2 coy— F«EVg2«\ F 
W V«E<0«/hffi (Tftfr^i£at£iK®JliffiV d d n 
= 0V) cfcO 5 VSJKfi<^^T*5< 4 ^SA^Sp £ 
fc. iS!«tt7U-A«BMTT F T 7 2^lct>ttl 
icTZlCtt^ TFT720y-MEVg2(iHW> 

«ee<d«*«i «-*t>%ffi«tt«iiME v d d n - o 

V) J:*)il<mM^fe5o ^CT\ 0 1 1 (a) 

>7 4tc9l*n-r^f :r — ZMfeV d nte-5 V*^ + 5V 
ST (SEfil 0 V) (Dm<Dmi£%:m\&Z>&vlcLT 

20 l/^o 

[0 0 5 4] fi£oT> 0 11 (a) iC^Tcfc -3 fc:* -r— 
£3EEVd&-5 V^6 + 1 5 VS^O*EEiH2 0 Vt 
^ift-T^o C<Dfctb* TFT7 0^XY7f^lfi: 
LT«*te»ft£-e*fcAi>K:, 011 (b) fc5R-«-J:5 

y-h^x^-f>i 2tcBiftp-rsy— mffvg 1 

T F T 7 OcD^BfSffiV g 1 (off) =-10 
V. *>mni±Vg 1 (on) =+2 0Vi:LTM o 

[0055] ikic m^M^xmmmmc^xmmir 

30 ( i ) jEmity u-i±mm<omti : mt* * PgmmjE v 
dp=+i2 v^f-^/u-7^y7 4tcm^?nrt/^ 

(0 11 (a) #fig) o y-F/^X 
^-T>1 2tcy— h/Vl/XVg 1 (o n) tftt^tlT 
T F T 7 0A^>ttffiJC*S o T F T 7 0tf*>t«g<D 
RU, ^-^SEEVd ptf T F T 7 2W-hIiG 2 

9iftD^n^i:^t>icsac i tmwt£ti%>o tft72 

<Qy-F®iG 2lc&, 011 (c) 
FmjEVg2 (onp) (-+12V) WP^ntT 
F T 7 2&*>VmiC%:2> 0 
40 [0 0 5 6] y-hIE*Wg I (off) left 

ttc i(oii«i^n, 011 (c) ic^-rj;?^ 

T FT7 2<DY-hnMG 2lcW1mZtl%mi±l"<Jl'tf 
'&4lcm'J>-?Z> 0 COinfrls^MZ^ *»CTFT7 2 
^OMIEV t h^iS^^T^c«^ti<fc»)/h^<ft 
0. S^WtCfiVg 2 (of fp) (=Vcom = +5 
V) \z*z> Q 

[0 0 5 7] CCDck^C. TFT7 2W^W, y 
- hm@G 2lC{ttl££n&T f -*mEEV d p^^^^: 
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T F T 7 2tf*>VtmiClo^T, 11 1 (d) ICtt^iE 
SffiKHfiBEVd d p=+ 1 0 Vtfffimm&V pt LT 

mu^/i^li^ns (01 i (e) #«o 0 c^sg 
p B w, 011 (f) ic^&vim&micitmmcDmm 

[0 0 5 8] T FT7 2^y-hSEEVg 2^^0)11 
fi«/± VthtrFfc:£:S£TFT72t4;*:7 jc & 

o> mgkmmc i c ^^str[R 2 ticm^<m^^ 
mmmi±v piin^^tEv c om^^T^>^-^ am w 
1 1 (e) mm) o cntdcfc 011 (f) ic^-tj: 

[0059] (2) mm&y u-L>mm<Dm& : ±a?o 

&t/fi*xR 1^UTFT72 Oy- h«@G 2 
-MEVg2 (offn) £-5 V(c*g#LT*5< 0 
#l^T% jg@14<DPgP «JEEV dn=+2 Vtf-r— */*X 
^-T>7 4tCtfci*j2n3 (0 1 1 (a) #JSQ o 
y-h/U7^> 1 2tcy— h^;l/XVg 1 (on)^ 20 
tttfjSftTT F T 7 0*^>tt^c:ftS o TFT70tf 
tf^ttfi^RB. f-?fEVdn^TFT7 20y-h 

T F T 7 2£>y— h««G 2(c(4, Hi 1 (c) tC^*T 
cfc^cy-MEVg 2 (onn) (=+2V)**fll*n 
£tlTTF T7 2tf4->«ttKCft^» 
[0 0 6 0]^C, y-hIE^Vgl (of f)l^ 

»c ioiwai^n> 011 (c) tc^-r^ic. 

T F T 7 2^y-MiG 2JCffliP*n«*EEU^;l/A^ 50 
»<rlcil*t*o c<ottJEl^;W4. astTF T 7 2 
c^lifgaJEV t hl£i6^T^C(4^n<fc9'h2<& 
«3KWJCttVg2 (offn) (=-5 V) 

[0 0 6 1] C<D<£5fc:. TFT 7 2©:*VBjfI8B\ y 

TFT7 2^>»fe^T, 11 1 (d) tC^-Ti^ 
Sttlgiftttff V d d n = 0 VtfPgHMJE V p t ITIi 
li6 0lcfMn, T FT7 2CD*>«pPJfti^K«E 40 

i"<)]sffim-£tiz> (0ii (e) #«b) 0 c(omm 
@i i (f) \ctt&o\cm&m\cimj£<om^ 

T p7W#<E>*l£ 0 

[0 0 6 2] T FT7 2<J)7— hIEVg 2tfffife<Dffi 
fflfflEEV t h«T*Cft£fcT FT 7 2 li^ttlBlCfc: 
0. ie^lC I cfc«S«taR2*:fc:S^<B^a-C 
PSISmEV p«3^>SEV c omm$T*>t§ (0 

1 1 (e) #KD 0 cntCcfct). 011 (f) tc^-TJ; 

jicm&mcoM&mT p«^>-r^ 0 

[0 0 6 3] C <D £ 5 ( C *Hffi#J (£ £ tiff, ^— 50 
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7>fy7 4 (cm^j-r^— ^SJEVdco^:^^tcjc£;i;T 

T F T 7 2(D*>#fffl%:fflWT* ; gZ>o TFT7 2/)^> 

««Ti4«fli5 7 1 o vxiao vcommnfcv 

ddWiflSn, t7«lt'(i3tyiEVcom = + 

[0 0 6 4] L/c^ot, x-^WEEVdfcg;*:**:?-* 

(4f£ 1 7U-A»WT F T 7 2**^ttffitC 

— AJWffl*T*T F T 7 2*ffiBt^WFra/£»*>ttffi{i:3KI 

(MfBcfctitf, ^^^saW^^^t)* T F TUtis^^^ 
rmmm 1 - 1 fcH«©»**»*ci:ft<T#So 

[0 0 6 5] £fc, *HSfiWncl43l/^Tt±. «Si5 7C. 

as sot, «tt«a>**v«a*«ffl*rs^sBttftt^ 

[0 0 6 6] ^c. <fc*»Sa*S«4)^ 

mic-D^TmwtZo 0i 2*4. 4ae^fc:j:*ttui& 

S8lO*KS:SLn^o 0 1 3(4. 0 1 2C0E-E 
3»-e«I*fLfcBfB5«:^LTV^o 0 1 2MI1 3(c^ 
-Tcfc^c. *^Bm le £ 3 jffigfi^gK T (4 > @8lc* 
tMi:I4!)^>/U7^>7 8#Jg/£;**lT^£: 
V\> &l^gaSl8 4±tc(4 x te^8 8*^P$nfcr3> 
h^— ;!/2 0 2tf&f£2tlT^2>o TFT7 0OV 

-xtgs i«»aase8 4fc, ay^^h^-?v2o 
2±fc:«riisnrca*fi*9 1 fc*^LT»ifti«6 4<ott 

I1S6 2lc«SR£nTi^£ 0 ffilnf*9 1 (4fl«£<D-fejl/ 
i^RfiftSttttX^-tlciSoT^So gtaf*9 1<D 

fiSTtt, ®}rE{*9 1 (4. fitaR 1 RtfS«C 1 cO^mf* 

[0 0 6 7] ^IC, *Hfl6S»JtcicJ:SffiS*^BOffl(0 
^Mtcot>TIft0^^r^o 0 1 4(4. *^»OTlc<fcSffi 
Si*8I«iS*SLTt^ 0 0 1 5(4. 0 1 4<DF 
-F«T*9JBrLfc»rffi*^LT^«o *«««llc:J:*» 
p B H S^HT'(4. H8»cs^-r«*i:l3|«k:=i^v/^x^ 
-Y>7 8^JgricSnTt^ 0 SI^E^8 4(4. y—h/^ 

x^-rvi 2t^>''*iz>^j>7 8t<Dmicfcf8.zn 
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